Application No. 10/825,437 

Reply to Office Action of September 8, 2008. 

REMARKS 

Favorable reconsideration of this application in light of the following discussion is 
respectfully requested. 

Claims 1-3 and 7-1 1 are currently active in this case. Claims 6 and 12-17 have been 
cancelled by a previous amendment. In the present amendment, Claims 4-5 are cancelled 
without prejudice or disclaimer. 

In the September 8, 2008 Office Action, Claims 4-5 were rejected under 35 U.S.C. § 
1 12, second paragraph, as not further limiting the scope of the preceding claim. Claims 1-5, 
and 7-1 1 were rejected under 35 U.S.C. § 102(b) as anticipated by Sato et al. (Japanese Patent 
Publication JP 2001-093524, hereinafter "Sato"). Alternatively, Claims 1-5 and 7-1 1 are 
were rejected under 35 U.S.C. § 103(a) as unpatentable over Zhuang et al. (Publication of the 
Journal of Alloys and Compounds, "The 673 K isothermal section of the La-Ni-Sn ternary 
system," Vol. 363, No. 1, January 28, 2004 , pp. 228-231, hereinafter " Zheng ") in view of 
Sato. 

In response to rejection of Claims 4-5 under 35 U.S.C. § 1 12, second paragraph, these 
claims are herewith cancelled without prejudice or disclaimer. 

In response to the rejection of Claim 1 under 35 U.S.C. §§ 102(b) and 103(a), 
Applicants respectfully traverse the rejections, and request reconsideration thereof, as next 
discussed. 

Briefly summarizing. Applicants' amended independent Claim 1 is directed to a 
nonaqueous electrolyte secondary battery. The battery includes a positive electrode, a 
negative electrode including an alloy having a CeNiSi2 type crystal structure, and a 
nonaqueous electrolyte. In addition, the alloy has a composition represented by a formula 
LnM 1 xM2y, where Ln denotes at least one kind of element selected fi*om the elements having 
an atomic radius falling within a range of 1 .6 x 10"*^ m to 2.2 x 10'^^ m. Ml is at least one 
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element selected from the group consisting of Ti, V, Cr, Mn, Fe, Co, Ni, Cu, Zn, and Nb, M2 
is at least one element selected from the group consisting of P, Si, Ge, Sn and Sb, and x and y 
satisfy the conditions of 0.5 <x <I.5and 1.5 <y <3,5. 

As described in Applicants' specification from page 34, line 16, to page 35, line 6 in 
non-limiting example, the alloy as described in Claim 1 can be prepared by an induction 
heating method, and during this heating method, a melt cooling rate needs to be controlled in 
a range of lO' to 10"^ K/s. More examples of the manufacturing process of the alloy are 
described in Examples 18-31, from page 54, line 22, to page 55, line 4 of Applicants' 
specification. 

Moreover, as explained in Applicants' specification from p. 31, 1. 21, to p. 34, 1. 10, 
the alloy that has a CeNiSi2 type crystal structure and has a composition represented by 
LnMlxM2y. This features allow to increase the reactivity of the alloy with lithium, and also 
can improve the discharge capacity of a nonaqueous electrolyte battery. Please note that the 
above discussion is for explanatory purposes only, and is not intended to limit the scope of 
the claims. 

Turning now to the outstanding rejections, the pending Office Action asserts that Sato 
teaches the features of Applicants' Claim 1 related to the chemical elements and atomic 
radiuses. Applicants respectfully disagree with this position and traverses this position, as 
next discussed. 

The reference Sato is directed to active material for non-aqueous electrolyte 
rechargeable batteries to preserve long life-time of the batteries. ( Sato , T| [0001], TI [0008]). 
Sato 's invention is directed to a material composition that aims to suppress mechanical 
expansion stress between A phase and B phase pulverized material, that is caused by charge- 
and-discharge of batteries. (Sato, H [0008], ^ [0021]). The active materials described in Sato 
include, as shown in his Tables 1-4, not only A phase and B phase, but also C phase and other 
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phases in some cases. ( Sato , Tft [0039]-[0040].) In the attached copies of Tables 1-4 that are 
taken from Sato , the columns have been denoted by reference symbols (a) to (i), and a 
translation from Japanese to English is herewith provided: 

(a) Example Number 

(b) Composition of Active Material 

(c) A phase 

(d) B phase 

(e) C phase 

(f) Other phases 

(g) Initial Discharge Capacity (mAh/g) 

(h) Capacity Maintenance Rate (%) 

(i) Comparative Example Number 
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84 
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81 
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Table I 
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Table II 
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81 


Table III 
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Table IV 


The composition of each of the active materials that are used for phase A and phase B are 
described in column b of Sato ' Tables 1-3, where the composition of material elements are 
listed. ( Sato , ^ [0039]). The following is a translation from Japanese to English of paragraph 
[0039] of Sato: 

"[Example] Next, the present invention will be described more 
concretely based on examples, however, this invention is not limited to these 
examples. 

«Examples l-65» Each active material, which has a composition 
(composition of material elements) shown in Tables 1-3 and includes A phase, 
B phase, another phase consisting of only elements selected from group (m^) 
(This phase is denoted as C phase in Tables 1-3. In the column of the C 
phase, numerals in parentheses represent weight % of C phase in each active 
material. The same is true for Table 4.), and other phases (In Tables 1-3, the 
indication in the column of Other Phases is not the one for representing 
that other phases do not exist. The same holds true for Table 4.), was 
prepared according to the following procedure. A simple substance of each of 
the material elements was mixed at a given rate in massive form, in the form 
of plates or of particles, and casted in an arc melting furnace. The obtained 
cast was, under an argon atmosphere, converted to the form of spherical 
particles using a gas atomizing method. At this time, an injection nozzle was 
Immcj) in diameter and an injection pressure was lOOkgf/cm^. The obtained 
particles were shifted with a 45 micron mesh to obtain active material 
particles 28|xm in average diameter." 


For instance, the active material of Sato 's example 12 in Table I, which has a material 
elements composition of FeMnSn2, this active material includes five varieties of crystalline 
phases of FeSn^, MnSn^, FeSn, Mn^Sn and Fe. That is, the active materials described in Sato 
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each have a pluraHty of crystal structures represented by A phase, B phase, C phase, and 
another phases (represented in column f of Sato 's Tables 1-4). 

Moreover, as described in Sato 's paragraphs [0010]-[0019] and [0027]-[0036] and in 
his Tables 1-3 where material compositions are listed for the phases, each of the above- 
mentioned phases belongs to a binary alloy system or a single-phase structure such as Fe 
phase. 

In contrast, the nonaqueous electrolyte secondary battery of Applicants' independent 
Claim 1 includes a negative electrode including an alloy having a crystal structure of CeNiSi^ 

type, and belongs to a ternary alloy system. Sato fails to describe anything related to the 
CeNiSi2-crystal structure. Sato merely mentions in his paragraph [0009] that Ce can be an 
element of the composition, but fails to describe anything related to a CeNiSi^ type crystal 

structure. Therefore, the active materials of Sato do not anticipate the features of Applicants' 
Claim 1 to recite ''a negative electrode including an alloy having a CeNiSi2 type crystal 
structure" of Applicants' Claim 1. 

Moreover, Sato describes in his paragraph [0021] that ''it is considered that this is 
because the difference between the expansive stress occurring when A phase absorbs lithium 
and that occurring when B phase absorbs lithium is small, and thus the expansive stress in the 
whole active material can uniformly be relieved." In other words, Sato teaches that both A 
phase and the B phase is made of active material that absorbs lithium. In addition, because 
the A phase and the B phase have a crystal structure of binary alloy system described in 
paragraphs [0010]-[0019] and [0027]-[0036], and Tables 1-3 of Sato, when lithium is 
absorbed, a lithium alloy phase is generated. For example, with respect to A phase consisting 
of Cu^Sn^ described in paragraph [0027] of Sato, it is known that a charging reaction occurs, 

which will be a lithium absorbing reaction, as exemplified by the following reaction formula: 
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Cu^Sn,+22Li^ 6Cu+5LK.Sn 

6 5 4.4 

(See also Sato , Table 1, example 22, phase A.) As is clear from the above reaction formula 
that a lithium alloy phase such as Li^ ^Sn is newly generated, and Lithium is not inserted 

inside A phase. As explained in Applicants' specification at pp. 52-53, it is well-known that 
the generation of a lithium alloy LiSn in a charge-discharge stage brings about a substantial 
change in the volume of an alloy active material. Accordingly, the fine pulverization of the 
active material can cause a deterioration of the charge-discharge cycle. (See specification, 
from p. 52, 1. 26 to p. 53, 1. 4). 

In contrast, as explained in Applicants' specification, in the case where a lithium ion 
is inserted between crystalline layers in a charging stage, no alloying reaction with lithium 
will occur, and the inserted lithium ion is discharged firom between the crystalline layers in a 
discharge stage. Therefore, in the charge-discharge stage, lithium ion can be inserted or 
discharged in or from between the crystalline layers without causing an alloying reaction with 
lithium to occur (See specification, p. 38, 1. 22 to p. 39, 1. 9). As a fact. Applicants' Figure 1- 
shows that after the charging and discharging a battery, a diffraction peak from the X-ray that 
is derived from the presence of the Li-Sn alloy was not observed. (See Fig. 10, specification, 
p. 60,1. 17 to p. 61,1, 13.) 

Accordingly, Sato fails to teach explicitly and inherently all the features of 
Applicants' Claim 1 related to the negative electrode including an alloy having a crystal 
structure of CeNiSi2 type. Therefore, Applicants respectftilly traverse the rejection under 35 

U.S.C. §§ 102(b) and 103(a) based on Sato. 

Consequently, in view of the present amendment, no further issues are believed to be 
outstanding in the present application, and the present application is believed to be in 
condition for formal Allowance. A Notice of Allowance for Claims 1-3 and 7-11 is earnestly 
solicited. 
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Should the Examiner deem that any further action is necessary to place this 
application in even better form for allowance, the Examiner is encouraged to contact 
Applicants' undersigned representative at the below listed telephone number. 


Respectfully submitted, 


OBLON, SPIVAK, McCLELLAND, 
MAIER & NEUSTADT, P.C. 



Customer Number 


22850 


Eckhard H. Kuesters 
Attorney of Record 
Registration No. 28,870 


Tel: (703)413-3000 
Fax: (703)413 -2220 
(OSMMN 08/07) 


Nikolaus P. Schibli, Ph.D. 
Registered Patent Agent 
Registration No. 56,994 
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